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1.Introduction
During the last twenty years, researchers have developed a number of metrics to help characterize, map and track the geography of water scarcity globally. These have included, for example, the ratio of population size to the renewable water supply [1] and the ratio of water withdrawals to the renewable supply [2] . These water scarcity indicators have highlighted the mismatch between water availability and water demand, and have helped document the spread of water scarcity over time. Today, water scarcity assessments underpin global assessments of food, poverty and human development, economic and business prospects and ecological health. Given this widespread use of water scarcity indicators, their accuracy is at a premium. 
2.Symbols and Definitions

Assumptions And Justifications
The accuracy of our models rely on certain key, simplifying assumptions. These assumptions are listed below:
• The yield of water provided from desalinization plants and water harvesting techniques will increase according to certain rules. We suppose that it is reasonable to forecast their production by analyzing data from previous years using some methods like grey prediction model.
• The industrial, agricultural and domestic water demands are increasing or decreasing exponentially. For domestic water demands, we assume per capita domestic water consumption is constant so that total domestic water consumption is proportional to population.
• The amount of precipitation in Beijing will wave according to the regulation showed by data from previous years.We assume that it is reasonable to forecast annual precipitation by means of researching data from previous years.
• The statistical data is accurate. We suppose the data collected from website is reliable.
• The region we choose will develop steadily. Terrible disasters such as plague and war won't take place in Beijing therefore the population, agriculture and industry won't suffer external influence.
4.Supply and demand balance Model
Water supply and demand balance analysis, which refers to analyzing the relationship between supply and demand in a certain area for water quantity and water requirement of different periods.
, it indicates that the region can provide clean water to meet the needs of its population. If W ∆ <0 , the result indicates that the region is suffer from water scarcity If W ∆ =0 , the result indicates that the region reach the water supply and demand balance A study by Zhen Wang on regional carrying capacity of water resources describes the relation between regional socio-economic population and the carrying capacity of regional water resources, but it does not take into account the natural supply and demand of resources and social economy. For this, We define (WSDI).
Figure 1 Water supply and demand index
Water supply and demand index consists of two parts: The first part is the water supply model, the second part region water demand model.
the supply model
Available water consists of surface water, groundwater, inter-basin water transfer, sewage reuse desalination.The calculation method of the available water is as follows:
AW We use the industrial water consumption growth rate over the years to calculate the industrial water consumption in the future. 
The Water Supply and Demand Index
We build a water exponential model to describe the relationship between supply and demand in an area, which has a direct or indirect contact with its socio-economic and natural conditions in the area.The water supply model takes into account the per capita water availability and the water content of the various region .Water demand model takes into account the domestic water, industrial water, agricultural water, ecological water.WSDI can be calculated as follows:
Where AW represents The amount of available water resources, DEM represents Water demand
4.4Tests for WSDI
To evaluate the accuracy of the model, we take six countries from the UN water scarcity map as an example .These countries are Australia, Algeria, Egypt, Germany, Libya and Turkey .Their water stress indicators are as follows: Figure 2 Clustering When 0< WDSI <1, it indicates that the area of adequate water supply, no water shortage, and the smaller the value, the stronger the ability of water supply.If WSDI >1, it indicates that the water supply in the region is weak, and the larger the value, the more serious water shortages.
To evaluate the model, we apply clustering method to divide the countries into 5 classes using these data and compare the results with water stress indicators provided by the UN water scarcity map. The result is shown in Table 2 and Figure2. We can find that Water supply and demand index ( WSDI ) of Libya in the past 10 years is much higher than other countries, so Libya can be divided into a class which stands for severe stress for water. Moreover, Germany and Turkey have the similar index during the past 10 years, we divide them into one class standing for slight stress for water resource. Through analyzing the classification, we can draw a conclusion that our model is general and effective.
4.5.Water Supply Prediction
In order to forecast the development trend of global and local water supply, we not only consider the forecast of total supply situation, but also the water supply situation in each subsystem, First, with the theory of GM (1, 1), we predict the total water supply in the next 15 years without consider the subsystems.Second, we forecast the amount of surface water, groundwater, other water in the next 15 years, and then we plus together three water supply for the total water supply. Figure3 The prediction of water demand and water supply
Summary
The next 15 years, the amount of water in other water sources such as sewage treatment and reuse, rainwater harvesting project and desalination projects have made great progress. It makes total water supply has been a slow improvement in reducing groundwater scarcity .Therefore, it reduce the groundwater supply pressure, so that water can become cleaner and be efficiently recycled. However, due to the increased water demand, especially industrial water, In 15 years, water demand has doubled. If measures are not taken , water pollution will be more severe, exacerbating the conflict between water supply and demand. Besides, Sewage reuse, rainwater harvesting project, water desalination projects as the potential for new or alternate sources of water, will account for a large proportion of the water supply in the future. Moreover, the population will be an important factor restricting water, what's more, not only the environment is limited to water supply, but also the social factors affect the availability and distribution of clean water.
